Abstract : This study presents the estimates of heritabilities of body measurement traits and carcass traits, and genetic and phenotypic correlations of those traits for crossbred pigs in Korea. Body and ultrasound (A mode: Piglog 105) measurements in 221 pigs including body weight, length, height and width, three back fat thickness at the points of 4th, 14th rib and chine bone, eye muscle area and lean meat percent were collected at the ages of 70, 145 and 180 days and then slaughtered to measure carcass weight, back fat, belly, collar butt, spare rib, picnic shoulder, hind leg, loin, tenderloin, lean meat yield and intramuscular rough fat content in loin. Genetic analysis was done using a multi-trait animal model. Heritabilties of the body measurements were ranged from 0.331 to 0.559 and three measurements of back fat thickness were also high as range varying from 0.402 to 0.475 for the ages of 145 and 180 days. However, eye muscle area was moderate (0.296) at the age of 180 days. Heritabilities of retail cut yields were also high as ranged from 0.387 to 0.474 and of IMF content in loin was 0.499. Heritabilities of the cut percent traits were ranged from 0.249 to 0.488. Important positive genetic and phenotypic correlations were noted for all carcass yield traits (0.298 to 0.875 and 0.432 to 0.922, respectively). IMF showed low negative genetic correlations with carcass yield traits, such as carcass weight, picnic shoulder, hind leg, loin, tenderloin and lean meat yield whereas low positive genetic correlations with back fat, belly, collar butt and spare rib. Loin, tenderloin and lean meat percent showed negative genetic correlations with carcass weight, back fat thickness, collar butt, spare rib and picnic shoulder percent. The four body measurements at the ages of 70, 145 and 180 days had positive genetic correlations with belly, shoulder butt, spare rib, picnic shoulder and hind leg percent, but negative genetic correlations were shown with loin and tenderloin percent except body measurements at 70 days. The results suggest that carcass yield are negatively correlated with intramuscular fat content, which is a major factor deciding pork quality and the yield of loin and tenderloin are not increased as much as increase in body size. However, the proportions of belly and collar butt are increased with the body size. In conclusion, selection strategy should be designed according to the preference on composition of carcass in each country.
I. Introduction
Preference on a cut among retail pork cuts is different in each country. Although loin is considered as the most popular pork cut in many countries (Fortomaris et al., 2006) pork belly is still the popular portion in domestic pork market (Cho et al., 2007) and its value is high as twice of loin in Korea. It is hardly achieved the balance of consumption and production in retail cuts of pig in any country. Since growing lean to fat ratio of pig carcasses has been one of main objectives in breeding programs for many years, substantial increase in the body composition of pigs have been gained through genetic selection (Latorre et al., 2008) .
Even though interests in improving preference composition of carcass and better meat quality traits have been increased due to the demand of consumers and industry, ( Dransfield et al., 2005; Ngapo et al., 2007a,b; Vidal et al., 2005) , the selection is being practiced mainly based on the growth traits in republic of Korea.
Therefore, an optimum selection strategy should aim at increasing the rate of growth and improving carcass composition and pork quality simultaneously.
Therefore, animal breeders are interested in the relationship among those traits. Thus the objective of this study was to estimate the heritabilities, genetic and phenotypic correlations of body measurements traits and carcass traits to understand the relationship of those traits of crossbred pigs (YLD, YLB and DB) in Korea.
II. Materials and Method

Data
The data was collected from commercial experimental farms for assessing crossbred YLD (Yorkshire, Landrace and Duroc), YLB (Birkshire) and DB in 2007 in South Korea, and data of 221 pigs with pedigree information were used after preliminary selection and restrictions.
The Body measurements including body weight, body length, body height, body width, ultrasound (A mode:
Piglog 105) measurements of three back fat thicknesses at the points of 4th rib (BF1), 14th rib (BF2) and chine bone (BF3), eye muscle area (EMA) and lean meat percent (Lean %) were collected according to the ages of 70, 145 and 180 days as shown in Table 1 . Then, slaughtered after last body measurements. The carcass was split down the midline and the head was removed.
Carcasses were placed in a chiller (4°C) approximately 1h postmortem where they were held overnight. At 24-h postmortem, cold carcass weight was recorded, and carcass measurements were obtained from the left side of each carcass such as back fat, belly, collar butt, spare rib, picnic shoulder, hind leg, loin, tenderloin and lean meat yield. Moreover, intramuscular rough fat (IMF) content in loin was measured as follows.
Adhering adipose and connective tissue was removed from the longissimus muscle which was then ground and analyzed for moisture and fat (Association of Official Analytical Chemists, 1997). Moisture was determined gravimetrically by drying at 102 C for 24 h. Petroleum ether fat extractions were conducted for 10 min on the resultant dried product using a Tecator Soxtec Extraction System (Tecator AB, Hoganas, Sweden).
Statistical analysis
Genetic parameters were estimated using the multitraits restricted maximum likelihood (MTREML) procedure based on an animal model, using the Wombat program (Meyer, 2010) . The statistical model for the traits was as follows.
where   is the vector of observations for the i th trait, and   is the vector of fixed effects, including the breed, herd, sex, and a covariate of age days at measurement, which adjust the effects of age on the measurements. Sex includes gilts, and castrated. For random effects,   is the vector of random animal effects for the i th trait, and   is the vector of random residual effects. X and Z are incidence matrices relating records of a trait to fixed effects and random effects. If a i represents the vector of animal genetic effects for the traits, and represents the vector of residual effects, then the random effects can be assumed to follow a normal distribution with zero mean and the following distribution parameters,
where A is the numerator relationship matrix; G is a matrix accounting variance and covariance of the genetic effect between traits and matrix I is the identity matrix of appropriate dimension in each case, and R is the covariance matrix of residual effects.
III. Results and Discussion
Generally, the heritability estimates of both body and ultrasound measurements (Table 1) Heritabilities of percent retail cuts (Table 3) belly is the most expensive and demanding portion of pork meat in Korea and people don't concern much about loin compared to US and Europe. Therefore, However, high positive correlations were observed for IMF with all yield traits (Table3). As far as the pork quality is concerned IMF is an important trait that is related to the taste and intra-oral smoothness of meat (Suzuki et al., 2005) . Table 4 The results of this study suggest that carcass yield are negatively correlated with intramuscular fat content, which is a major factor deciding pork quality and the yields of loin and tenderloin are not increased as much as increase in body size. However, the proportions of belly and collar butt are increased with the body size.
In conclusion, selection strategy should be designed according to the preference on composition of carcass in each country.
